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Weekly Contexts: 22

hanging at a hotel 9 times this week or 31.83% of their time — 1 day

hanging with grandma 6 times this week or 11.06% of their time — about 12 hours
on the farm 3 times this week or 16.11% of their time — about 18 hours

at the four seasons 2 times this week or 3.4% of their time — about 4 hours

at home 2 times this week or 10.26% of their time — about 11 hours

at ophir’s 2 times this week or 6.46% of their time — about 7 hours

commuting] times this week or 1.26% of their time — about 1 hour

At ORD 1 times this week or 1.18% of their time — about 1 hour

at IAD 1 times this week or 0.69% of their time — about 1 hour

denver airport 1 times this week or 0.12% of their time — about 1 hour

FI1G. 7

Time spent breakdown for the last: 7 days

Time spent at home is about 11 hours or 7.02% of their time.

Time spent at work is about less than a minute or 0.0% of their time.
Time in transit is about 1 day or 16.83% of their time.

Time at spent at other places 5 days or 76.15% of their time.

Time spent compared to their friends.

Spends 0.14x less time at home then their friends.
Spends 0.0x less time at work than their friends.
Spends 1.53x more time in transit than their friends.
Spends 2.45x more time at places then their friends.

FIG. 8



225,789 B2

9

US9

Sheet 7 of 8

Dec. 29, 2015

U.S. Patent

6 DId

(s ATRIA)9L98L Y €198
(€€/T7D) %L9°99 :}3IM € Ul oA [PIM pIjderdjul J0uU IAeY oym d[dodd

(g qog)9.99TH €108
(S€/97) %S8'P8 HIIM B Ul UIIS Jou dABY nok J[doag

‘3UI0Y 18 SIX9)U0d ‘SINOY 11 INOqe :19U1230] SWI], e
“19Y)230) SIX3[Y YA SIBIABIY (7)

‘g JueInE]SoY 1B ‘Owoy 18 ‘s ydQ 18 ‘Iysns SuIARY ‘Y JURINEISIY J© SIXAIUOD ‘SINOY 7| INOQe ‘Ioy3ogo) suiL], e

1939303 a1qdO YaM sIIIADOY (8)

9uRIN®)SAI 16 “ISUUIP 8 {enusd e ‘93unoj [930Y dU3 Je ‘[9)0Y B 1e SuISuey S)XaJUuod ‘SINoy ¢ INOqe 19Y1030) SWI], e

“1913330) 0L YIIM SINANOY (§)

‘spuoLy yiim SuISuey ‘SPUSLY YHM JSUUIP ‘Y JUBINEISIY Je ‘SA0q oY) Yiim SYULIP ‘[310Y © 18 Fuiuey $)xajuod ‘sioy ¢ noqe (I9yje30) SWl], e

~133380) SLIYD YIIM SINIAIDY (S)

“JI0M I “901J0 D AN I8 SIXOWO0D ‘SANUIL (f :19Y3050) SwW], e
*1913930) U M SANANOY (T)

I0M)OU JNOA Ul SIIYI0 S [PIM duin Juads nok ssury

"X 1°0 JO SW} JI9Y) JO 04 [ L€/ SPUSLI] INOA "SA 9497°0] NOX —OUWIOY 1B e
*XQ'0 € JO oW JISY) JO 94,1 (°0 SPUSLI] JNOA "SA 941’ NOX — [AJOY YR e

SPUALIJ ANO0A *SA Judds duil} :SPUILIJ INOA YIIA dIBYS NOA S)XIUO0))




US 9,225,789 B2

Sheet 8 of 8

Dec. 29, 2015

U.S. Patent

1T 314

[BULIOU Uey) {9aM ST
JUI0Y T8 S 2J0Uk Juads aA,N0%

'SPUILY {7 MBS PUR ‘SII 7T payesm
‘saoeyd £7 0] JUsA NOK 1581 YT,
*3UI} INOA JO 0468 JOJ SJUNOIE S[T,

N0 BuplIOM %z
un je %E §
jnoge Bujjlanen
4o

«OWGH Sl

ARBIABY UJ HBEAA

01 914

Jatpafoy sSuryy dog
Sumena ‘Sunsjiom ‘Gunes
Jaypado) sumy,
SINOH €/
wes yia sojoyd ¢4 003 nog,
speIs Apoam smoy 62
Jpem sty Jeytedo) suI,
bt 3
- :shes ureg
SMOJT 67

&003 mmﬂu &uﬁomouw Ug.H.
a2

3539807 DAY] TR PUB TIOL sogyd moj 31003 1Og
U} S91E0IPUI 3PS[MOLR| QO VRIS
opod £102 ‘WL 1 Jsnry

SO PUE ST Y34 SWIT} 1581

- - P L

O~
S20B[d 9

ooum sty Joupedo] saoed

SINOE]
Wess sy} 18UFRB0) BWIL  ofe shep ¢ JoyieSo] Uy ISE]




US 9,225,789 B2

1
AUTOMATED MOBILE POSITIONAL
SOCIAL MEDIA METHOD AND SYSTEM

FIELD OF THE INVENTION

This invention relates generally to the field of social media,
and more particularly, to a method, system, and apparatus that
detects, tracks, and automatically informs users of the loca-
tion and activity of others.

BACKGROUND OF THE INVENTION

Social media systems have permeated daily life. Informa-
tion is collected, organized, and disseminated worldwide via
informational collection and dissemination, micro-blogging
and blogging services. Other social media are mobile and
positional in nature and can be referred to as Mobile Posi-
tional Social Media (MPSM). As these systems focus on
locations, mobile device implementations permeate the
space. That said, however, while MPSM implementations are
targeted to primarily execute on mobile devices, such as but
not limited to smart-phones (e.g., Apple’s iPhone, Google’s
Android), tablets (e.g., Apple’s iPad, HP TouchPad), and
laptop computers, they often support implementations for
non-mobile environments such as but not limited to desktops
and workstations, and large scale compute farms and cloud
computing servers.

MPSM systems focus on locating users and notifying each
other within their community of their respective locations or
nearby content of interest. For example, Foursquare’s appli-
cation locates users and informs them of items of interest in
their vicinity or the vicinity of their choice. Users are moti-
vated to actively and manually “check-in” at their location
with specificity rewarded. Rewards include “badges™ and
honors such as being named “Mayor.” Additional enticements
are group texting facilities as provided by the likes of Bright-
Kite. Other MPSM include but are not limited to Gowalla,
Loopt, Jaiku, Plazes, and Fire Eagle.

One limitation of MPSM systems is their reliance on active
users identifying their location and their activity. Another
limitation of current MPSM systems is the limited modes of
informational guidance provided to the user. For example, no
reminders or instructional commenting is provided. That is,
users are not reminded of activities that fit their given location
and context in a push manner; rather, user inquiry of locally
available options is needed. Ideally, given location and con-
text users are proactively pushed information that is immedi-
ately relevant to them. Additionally, activities that are nearby
to their current location or will become available can likewise
be identified.

Another limitation of current MPSM systems is their reli-
ance on global positioning systems (GPS). The use of GPS
devices does typically simplify location tracking implemen-
tation; however, this comes at a significant energy cost. Since
a significant portion of MPSM systems usage is via mobile
devices, reducing energy consumption is critical.

There is therefore a continuing need for improved MPSM
systems and applications, including energy saving location
methods and systems.

SUMMARY OF THE INVENTION

This invention provides a method, system, and apparatus,
such as embodied in a MPSM or other software application,
that automatically determines and shares a location and/or an
activity of a user. The application learns user activity over
time, with the learning based upon user locations and/or
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context. The present invention generally provides methods
and applications for a MPSM that automatically understands
and informs the “who, what, when, where, and/or how” of a
user and the user’s community. For example, who are the user
and their community with, what are the user and their com-
munity doing, where geographically are the user and their
community, when are, and historically when were, the user
and their community doing this, and/or how can users’ behav-
iors be modified?

The invention includes a method of sharing locations and/
or activities of a user participating in a social networking
service. The method is executed by a software application
stored and executed on one or more computers or data pro-
cessor systems, such as amobile device (e.g., phone, tablet, or
laptop) and/or an application server (such as for connecting
user communities). In one embodiment the method includes
receiving user information about a destination, automatically
associating the user information with the destination, and
automatically sharing the user information in the social net-
working service upon further user arrivals at the destination
prior to receiving any additional user information.

The invention further includes, at least in part, a method of
or application for sharing locations and/or activities of a user
participating in a social networking service that includes:
receiving a user activity for a location, automatically tagging
the location with the user activity and storing the tagged
location in a location database, automatically associating the
user activity with the location after receiving the user activity
for a plurality of user visits at the location, and automatically
identifying the associated activity upon further user arrivals at
the location without receiving additional user information.

The invention still further includes a computer server for
providing a social networking service, such as operating the
methods discussed herein. The computer server of one
embodiment of this invention includes a tagging module con-
figured to correlate manually entered user information to a
user destination, a database module configured to store user
information including user locations and user activities at the
user locations, and a communication module configured to
automatically share a user activity in the social networking
service upon further user arrivals at a corresponding one of
the user locations. The computer system can also include an
association module configured to associate the user activity
with the corresponding one of the user locations.

Inembodiments of'this invention, the system or application
identifies locations, and over time, automatically “checks-in”
not only the locations but what the locations imply in terms of
potential activities of the user. That is, given a location and a
user, the system desirably suggests what activity or activities
the user typically partakes at that location. For example, if a
user frequents a location in “Potomac,” this location might be
identified as “parents’ home.” Furthermore, at this home, a
variety of activities might be common such as: “visiting par-
ents,” “drinking tea,” “eating lunch,” or “sampling wine.” In
embodiments of this invention, each time the user appears at
that location, based on context, defined by elements of or
surrounding the activity such as but not limited to time of day,
day of week, immediately preceding activities, weather, sur-
rounding people, etc., a set of likely occurring activities are
identified. The user can be prompted with a list from which to
select a subset of these activities or to identify a new activity.
The invention can also include ranking a user’s potential
suggested activity based on context and presenting that
ranked list to the user, or the user’s community. The invention
generally provides a learning component that can allow the
manual inputs to become automatic prompts, which can
become automatically issued notifications for the location
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based upon the context. The prompts can be issues through
any known format, such as an application alert on the device
or a text message to the user. The invention also supports the
user changing activities for a given location at any time,
and/or user implemented delay of the notification of a user’s
location or activity.

In embodiments of this invention, the system or application
can be or provide a reminder for a given location. Upon
determination of a particular location, the system or applica-
tion can automatically prompt the user with a previously
manually entered, or learned and automatically generated,
reminder note, such as a reminder to buy milk when the
system determines the user is at a food store.

Ideally, MPSM systems should avoid reliance on GPS
devices due to the energy expense. Embodiments of this
invention incorporate a new location method that relies on
location information available on the mobile device regard-
less of how or why obtained. Embodiments of this invention
can track and update locations without the reliance on GPS.
Particular embodiments of this invention provide one or more
additional location functionalities including, without limita-
tion, automatically identifying locations based on one or
more distances from previously identified user or community
locations, automatically identifying when the user is in transit
and at what rate, automatically identifying when a user has
arrived at the desired destination, automatically identifying
locations based on time and location of known activities,
automatically refining location positioning based on time and
location of known activities, automatically identifying loca-
tions based on routines, and/or automatically refining loca-
tions positioning based on routines.

The invention can include the incorporation or creation of
user communities and sub-communities, with such commu-
nities and sub-communities sharing information. Embodi-
ments of the invention include automatically identifying a
user’s location and activity, and desirably notifying that
user’s community of that user’s location. Particular embodi-
ments of this invention provide one or more additional com-
munity functionalities including, without limitation, auto-
matically identifying a user’s activity and notifying that
user’s community of that user’s activity, commenting on user
activity and location report by user or community—with
multiple and multimedia comments supported, supporting
the “liking” of user activity by the community, supporting the
user tagging of location, activity, or the pairing of location
and identity—tagging can be textual or via any multimedia
means, correlating the individual user’s activity with the
ongoing activity of others within the community, and/or cor-
relating the individual user’s activity with the past activities
of others within the community.

Another limitation of current MPSM systems is their lack
of'individual and community activity summarization capabil-
ity. That is, summary of the local user and community mem-
ber activities and time durations are not available, neither to
the local user nor to their community. This summarization can
range from simple statistical aggregation to advanced corre-
lations as derived by known techniques in the art. In embodi-
ments of this invention, users are provided with summaries of
their locations, durations at these locations, and activities at
these locations. Furthermore, at the discretion of the local
user, these summaries are made available to their community
members. Particular embodiments of this invention provide
one or more additional summarization functionalities includ-
ing, without limitation, maintaining a history of user loca-
tions, activities, or combination thereof, correlating the indi-
vidual user’s activity with the past activities of the user,
correlating the individual user’s activity with the expected
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learned future activities of self, data mining behavioral pat-
terns and suggesting alternatives to avoid obstacles, provid-
ing statistical aggregation of locations visited, providing
derived summarization of locations visited, providing statis-
tical aggregation of activities, providing derived summariza-
tion of activities, providing statistical aggregation and/or
derived summarization of individuals (such as community
members) encountered during a time period.

The method and application of this invention further allows
for targeted advertisement to the user based on locations and
activity preferences. Embodiments of the invention can also
include automated loyalty program tracking and/or preferred
user tracking and arrival functions.

Other objects and advantages will be apparent to those
skilled in the art from the following detailed description taken
in conjunction with the appended claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a representative area of a user of one embodi-
ment of this invention.

FIG. 2 illustrates geofences surrounding a current reading
and its immediate neighbors according to one embodiment of
this invention.

FIG. 3 illustrates the determination of a location via inter-
secting circles according to one embodiment of this inven-
tion.

FIG. 4 illustrates the processing flow employed to identify
an arrival according to one embodiment of this invention.

FIG. 5 illustrates a system view location summary of an
individual user according to one embodiment of this inven-
tion.

FIG. 6 illustrates a system view transit summary of an
individual user according to one embodiment of this inven-
tion.

FIG. 7 illustrates a system view activity summary of an
individual user according to one embodiment of this inven-
tion.

FIG. 8illustrates a system view time location breakdown in
comparison to other users according to one embodiment of
this invention.

FIG. 9 illustrates a system view a listing of activities shared
with other users according to one embodiment of this inven-
tion.

FIG. 10 illustrates a view presented to users that quantifies
their shared patterns according to one embodiment of this
invention.

FIG. 11 illustrates a view presented to users summarizing
their weekly behavior according to one embodiment of this
invention.

DETAILED DESCRIPTION OF THE INVENTION

This invention includes a method, system, and/or appara-
tus, such as embodied in a MPSM or other software applica-
tion, that automatically determines and shares a location and/
or an activity of a user. The application learns user activity
over time, with the learning based upon user locations and/or
context. The invention further includes energy saving loca-
tion methods for the mobile device that can be used to more
efficiently allow the location and social media aspects of the
invention to be implemented on a mobile device.

The system of this invention is mobile and positional in
nature. Such systems, like many other systems originally
developed on one type of computing platform but migrated to
another, operate not only on mobile environments. That is,
while MPSM implementations are targeted to primarily
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execute on mobile devices, such as but not limited to smart-
phones, tablets, and/or laptops, they often support implemen-
tation for non-mobile environments such as but not limited to
desktops and workstations, servers, and large scale compute
farms and cloud computing servers. The invention will be
described below with a mobile device, such as smart phone
having cell service, a GPS system, and access to the Internet
via WiFi internet connections.

The method and system of this invention is desirably
executed or implemented on a mobile device computing plat-
form. Such computing platforms generally include a proces-
sor, a recordable medium, an input/output (I/O) device, and a
network interface capable of connecting either directly or
indirectly to the Internet. The mobile device executes over a
networked environment, a non-limiting example shown in
FIG. 1. The mobile device is connected, either directly or
indirectly, using any of the many techniques and technologies
known in the art, over a network, to back-end system or
systems, itself/themselves computing devices. The mobile
device can connect with a remote server, shown in FIG. 1 as
server 38, to store and/or access user or community informa-
tion.

MPSM systems are used to support users remaining
socially aware of their community. That is, their primary
usage typically is to actively monitor the location and activity
of family members, friends, colleagues, and generally others
within one’s community. Communities can be partitioned
into sub-communities where the union of the sub-communi-
ties forms the user’s community. The sub-communities may
or may not overlap. The partitioning of communities into
sub-communities is beneficial in supporting specialized
applications. For example, while a user might have general
interest in the location and activity of all of their community
members, they might be particularly interested in the location
and activity of those who might be suddenly in need of assis-
tance.

Regardless of the community size, besides tracking users
to potentially provide immediate assistance, medical environ-
ments that support state-of-being can capitalize on MPSM
systems. State-of-being applications can detect abnormal pat-
terns in a user’s behavior or physical presence. By learning
typical behavior of an individual regularly using a MPSM
system according to embodiments of this invention, abnor-
mality in behavior can be detected, and an alarm issued. It is
within the scope of this invention to additionally incorporate
data and information from health monitoring applications
known in the art that are likewise resident on the mobile
device to support state-of-being applications. Similarly, in
community activities that require continuous monitoring and
coordination, such as but not limited to an emergency
response team or a neighborhood watch or other surveillance
efforts, MPSM systems according to this invention can pro-
vide the necessary infrastructure to support the needed syn-
chronization.

The creation of a community involves the issuing of invi-
tations. An invitation is a request by a user A of another user
B to allow the inviting user, user A, to track the activities of the
invited user, user B, and vice versa. If the invited user accepts,
the inviting and invited users form a community.

A community is relevant to only that user which formed it.
That is, different users have different communities. A com-
munity is a grouping of invited (referred to as remote) users
by the inviting (referred to as local) user. A local user can
partition or merge a community, thus forming a sub-commu-
nity or a parent community, respectively. For example, con-
sider 5 users: Bob, Sam, Sally, Alice, and Susan. Bob can
invite Sam, Sally, and Alice, thus forming his user commu-
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nity. Bob can likewise partition his community into a sub-
community consisting of only Sam and Sally. Sally can invite
Susan. Thus, Sally’s community would include Bob (via his
invitation) as well as Susan. If no additional invites occurred,
Sam’s and Alice’s respective communities would only
include Bob (each via Bob’s invitation), while Susan’s com-
munity would only include Sally (via Sally’s invitation).

Users are identified by their account identifier. To use
MPSM a user account is created. User accounts generally
require a user login, which is a unique user identifier, and a
password or equivalent. After having created an account, a
user can log in. Initially, the local user does not have a com-
munity. In embodiments of this invention, over time, the
method and application tracks the activities and location of
the local user. Should the local user establish a community as
aforementioned described, the community members will
likewise be tracked. Local users receive notifications of the
location and activities of their community members. Once
logged in, the local user can select to activate or deactivate
self and community tracking and notification. If not overwrit-
ten, default settings are used.

Whenever logged in and tracking is enabled, a user’s loca-
tion and activity is tracked. That is, a user periodically records
their location and/or activity. Locations are tagged by name.
Names can be but are not limited to the following schemes:
physical (e.g., 123 Oak St.), absolute (e.g., Acme Coffee),
and/or relative (e.g., my work office), or proximity (e.g., two
miles from home). Activities are typically events. These
events might be common to the entire community such as:
“drinking coffee,” “eating lunch,” “sampling wine,” “work-
ing from home,” “commuting,” etc., to more specific to alocal
user such as “restoring car” or “driving to lake home.” Mul-
tiple activities can occur simultaneously. Users can change
their activities at any time.

Unless preloaded from an external source, such as but not
limited to a location database, initially, all locations and
activities are unknown. Local users must record all such
location-activity combinations, i.e., a local user must name or
tag the location and the associated activity. A list of activities
common to the local user’s community can be provided. This
community activity list can be ranked either arbitrarily (ran-
domly), according to most recently used, most frequently
used, relevance to location, alphabetically, etc. Eventually, an
activity list specific to the local user is learned. This local user
activity list can be displayed to the local user either individu-
ally, along with the community list, or merged with the com-
munity list. Again, any of these lists can be ranked as previ-
ously mentioned.

FIG. 1 illustrates a representative area 30 to demonstrate a
method of and application for locations and/or activities of a
user participating in a social networking service. The area 30
is shown as a cellular communication network including a
plurality of cells 32 each disposed around a cellular commu-
nication antennae or base station 36. Within the area are a
plurality of destinations each shown as including a WiFi
Internet connection. The local user has one or more electronic
devices, such as a mobile device that communicates with a
remote server 38 via the cellular network and/or the WiFi
connections. As will be appreciated the methods and appli-
cations of this invention can operate within any suitable size
and configuration of the communication area, depending on
what the user encounters.

Destination 40 is the home of the user. The user commutes
to office 42 for work on most business days. On the way the
user typically stops at the coffee shop 41. For lunch on most
days, the user visits restaurant 43, but on Wednesdays the user
typically meets a second user for lunch at restaurant 44.
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Ateach destination 40-44, the user enters user information
about the destination. The application and computer system
that receives the user information automatically associates
the user information with the destination, and stores the user
information in a locations database, such as on the device
and/or at server 38. The destination desirably is determined
automatically and tagged with the user information, such as a
location name of the destination and/or the user activity being
performed at the destination. For example, destination 40 can
be tagged as “home” and likely has numerous activities asso-
ciated with it. The destination 41 can be tagged as its estab-
lishment name “Acme Coffee” or simply “coffee shop” and
associated with the user activity of “buying coffee” or “latte
time.” The manually entered user information can then be
automatically shared to the user’s community in a social
networking service. Similar user information is received for
the other destinations 42-44. The user information desirably
includes any other information about the location or activity,
whether manually entered or automatically determined, such
as the time of the visit or activity. Some destinations, such as
home or work will likely have multiple user activities over a
period of time, such as “coffee break,” “meeting time,” and/or
“quitting time.”

The computer system receives user information and asso-
ciates the user information with the corresponding destina-
tion for multiple visits to each of the destinations 40-44. The
computer system begins learning the locations and user
activities. In embodiments of this invention, the user can be
automatically prompted for confirmation of the user informa-
tion upon arriving at a destination to confirm the location
and/or user activity. For example, the user can be provided
with an automatically generated list of previously entered
user activities for the destination upon arrival, thereby pro-
moting efficient collection of information. The items on the
list can be listed in an order based upon a particular ranking,
such as number of times entered previously or based upon a
context, such as what activity is likely being performed at a
particular time of a particular day.

Over time, the computer system learns the user information
and begins automatically associating and identifying at least
some user activities for corresponding locations. As will be
appreciated, the automatic identifying of activities at loca-
tions will likely occur at different rates for diftferent activities
and locations, with some locations having fewer activities
and/or more frequent visits than others. In preferred embodi-
ments of this invention, the system automatically shares the
user information in a social networking service upon auto-
matically detecting further user arrivals at the destination.
The automatic sharing of user locations and/or activities
desirably occurs upon the user’s arrival at the location, orat a
particular time at the location. As such the invention includes
an automatic detection of the user’s arrival at a destination.
The automatic sharing desirably operates without user action
and prior to receiving any additional user information for the
destination.

As an example, the user may typically purchase lunch at
destination 43, but on Wednesdays typically goes to lunch
with a friend or spouse at destination 44. The lunch routines
of'the user, and particularly the Wednesday lunch routine, can
be learned by the system and automatically shared to the
user’s community upon the system automatically determin-
ing arrival, without manually input from the user. If the useris
having lunch with a community member, then the system can
automatically determine that both users are at the same loca-
tion together to automatically recognize and confirm the
lunch activity, and proceed to automatically share the infor-
mation for both user’s to their respective communities. If the
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user deviates from a routine, the system can know this, and
refrain from sharing the typical destination, by the mobile
device detecting a different location than the typical routine
destination.

Inembodiments of'this invention, learning is accomplished
by any known machine learning, data mining, and/or statis-
tical techniques known in the art. Supervised, semi-super-
vised, and/or unsupervised approaches can be used, includ-
ing, but not limited to Naive Bayes, Neural Networks,
Support Vector Machine, and/or Associating Mining based
techniques.

The invention desirably records all posted locations and
activities. Throughout use, the disclosed invention learns the
corresponding locations and the set of associated activities.
More so, via comments made by the local user and by the
local user’s communities, the importance of the activities can
belearned, such as for the prompting discussed above. Impor-
tance can be either local user or community biased. Addition-
ally, importance can be biased by context. For example, com-
munity members as a whole might prefer “eating steak,”
“eating pizza,” and “eating sushi,” in that respective order. On
the other hand, a local user might only eat sushi. Thus, local
user bias will yield “eating sushi” only, while community bias
will suggest “eating steak,” “eating pizza,” and “eating sushi,”
in that respective order.

In embodiments of this invention, locations are named
according to a naming convention. Regardless of the naming
convention used, a location is a physical geographical posi-
tion. More so, physical geographic locations associate prop-
erties that can vary with or be dependent on context, namely
time and date (hours, day of week, calendar date, etc.), users
involved, and their relationships to each other, etc. This con-
text can affect the associated location name or activity.

A common scheme that can be used to at least assist in
identifying a physical geographical location is via the use of
geocoding. Geocoding is the representation of a physical
location via the pairing of latitudinal and longitudinal coor-
dinates commonly referred to as a lat-long pair. Global Posi-
tioning Systems (GPS) can also determine a physical position
coordinated via the triangulation of satellite transmissions.
Typically GPS devices derive lat-long pairs which are made
available to a variety of applications, often via map displays.
GPS economics, accuracy, and simplicity of use resulted in
their wide appeal and commercial success. Their continuous
use in mobile devices is problematic, however, as they are
energy intensive and rapidly drain the battery. Thus, alterna-
tive means or approaches to detect locations are desired.

Embodiments of this invention, as discussed above in FIG.
1, use or rely upon cell coordinates. When mobile devices
communicate with a cell tower, they send their cell coordi-
nates. These coordinates are recorded by the cell provider and
are typically not publicly known. The cell phone or, in this
case, the mobile device supporting the positional social media
system, however, is aware of their coordinates. Thus, the
device can store the cell coordinate position and automati-
cally associate that cell coordinate with the location name
provided by the local user. Over time, a location database of
cell coordinate and named location pairs is created. The local
portion of the database favors the local user. The union of all
the local portions of the location database desirably consti-
tutes the name space of the entire MPSM system of this
invention. It is understood that any of the many database
management systems or storage schemes known in the art can
serve as the platform for this location database. Thus, location
names can be provided without the need to rely on a global
positioning system, reducing battery consumption. Location
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data can additionally or alternatively be purchased or other-
wise provided by a third party.

An additional and/or alternative approach for automatic
location determination relies on WiFi triangulations. Mobile
devices can grow and maintain a database of known open
WiFi networks, for clarity we call this database an Open-
WiFi-Net database. Such mobile devices can use the infor-
mation stored or derived from the information stored in the
Open-WiFi-Net database to further refine the accuracy of a
location without the use of GPS. Via point triangulation,
when an Open-WiFi-Net database is available, the mobile
operating system uses not only the cell tower but also WiFi
triangulations to determine location. It is within the scope of
this invention to use either or both cell-phone and WiFi tri-
angulations to enhance location information in addition to
any other disclosed approach. The mobile device can use the
WiFi signal at a destination, such as destination 43, and
additionally or alternatively any detectable open WiFi signal
from a neighboring location, such as establishment 45 that is
adjacent destination 43.

Having created the location database, searching, namely
querying, the database uses the cell coordinate or the location
name. That is, a location name query takes a location name as
input and returns the corresponding cell coordinate. A cell
coordinate query takes a location name as input and returns
the corresponding location name. Note that, multiple names
can be attributed to a given cell coordinate. That is, a local
user might name a location using multiple different names;
different users can name same locations using different
names. Similarly, the same name can be used for different cell
coordinate locations. All names corresponding to a given cell
coordinate are returned. It is within the scope of this invention
to selectively return names based on context, user, or com-
munity bias. Similarly, all cell coordinates corresponding to a
given name are returned. Again, it is within the scope of this
invention to selectively return coordinates based on context,
user, or community bias. Ranking of the results returned can,
when desired, be biased towards the local user.

A key concern for MPSM systems is collecting location
information. Clearly any location information available
within the mobile device should be harnessed. Thus, if GPS
readings or any other location information is generated by
other device resident applications, these readings are desir-
ably recorded and utilized by the method and application of
this invention. However, reliance on strictly other applica-
tions to obtain positional information is obviously not realis-
tic or possible.

In embodiments of this invention, positional information is
obtained via the use of geofences. A geofence is geographical
boundary or “fence” surrounding a positional reading. As
these boundaries are radius based, geofences are generally
circular. Location transmission occurs whenever a handover
of one cell tower to another occurs and is expected but not
guaranteed to occur once a geofence boundary is crossed. To
track location, periodic location transmissions are required.
Since location transmissions must be minimized to conserve
device energy, transmissions should only occur given geo-
graphical movement. Thus, crossing a geofence should gen-
erate such a transmission. Unfortunately, as crossing a
geofence does not guarantee a location transmission, increas-
ing the likelihood of a transmission is necessary.

In contrast to the known uses that surround a location with
a single geofence, to increase the likelihood of a location
transmission during movement, embodiments of this inven-
tion include surrounding a location geofence with a plurality
of' geofences. In one embodiment of this invention, a method
of tracking a user includes determining a location of the
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mobile user, automatically establishing a first geofence
around the location, and automatically establishing a plural-
ity of additional geofences around the first geofence, with
each geofence including a boundary. A location transmission
is obtained by the mobile device upon crossing a boundary of
the first geofence or any of the plurality of additional
geofences. Multiple neighboring geofences are advantageous
since they increase the likelihood of a location transmission
as their boundaries are likewise likely to be crossed given
movement.

FIG. 2 representatively illustrates a geofence 60 surround-
ing a current location 62. The geofence 60 is surrounded by
additional geofences 64, all within a given cellular tower
transmissions cell 65. Note that part of a neighboring
geofence 64' is not fully within the cell 65, and hence, limits
its benefits since a cell tower handoff by movement into cell
65' will generate a location transmission.

Geofences are implemented as software processes. Oper-
ating systems for mobile devices, such as but not limited to
i0S and Android, limit the number of processes available to
an application, and thus, the number of geofences is bounded.
However, this limit typically exceeds the number of
geofences generated using the approach described above.
Therefore, additional processes are available, and hence,
additional geofences are possible.

To increase the likelihood of a location transmission given
movement, in embodiments of the invention, the remaining
available processes implement static geofences. A static
geofence is not dynamically generated given a new location
as previously described. Rather, a static geofence is one that
is fixed and represents those locations that are likely to be
crossed by a given user. That is, users are habitual and fre-
quent a limited set of locations often, for example but not
limited to, their home, office, or favorite wine or sushi bar. By
learning the frequent locations of users both individually and
system wide and setting static geofences at these locations,
biasing by the individual user, the probability of a location
transmission is increased since additional geofences are
likely crossed.

More so, these repeated locations vary by city, county,
state, country, etc., as well as by other factors such as but not
limited to day and time. Geographical and temporal presence
can thus be used to vary the set of static geofences for a given
user. For example, the set of static geofences for a given user
will vary if the user is in Washington, D.C. rather than in San
Francisco, Calif. Similarly, the set of static geofences for a
given user will vary depending on the day and time. For
example, a user frequents work on weekday mornings but
frequents their favorite bagel shop on Sunday mornings and
their favorite sushi bar on Thursday evenings.

Location transmissions suffer from a margin of error. Thus,
it is difficult to precisely pinpoint and tag a location with a
single transmission. Embodiments of this invention include
automatic refining of a location of a user destination as a
function of user routines, such as established by several user
visits to the destination. As time progresses however, and a
user frequents the same location multiple times, multiple
location transmissions for the same location are recorded. In
one embodiment of this invention, as representatively shown
in FIG. 3, by overlapping the transmitted location along with
its margin of error, a more accurate location can be derived.
The overlapping of location transmissions for a given loca-
tion 70 between streets 72 and within geofence 74, along with
their margin of errors, represented as circles 76, yields an
accurate location placement.

As shown in FIG. 3, location accuracy improves as related
data are collected. Related data, however, can, at times, be



US 9,225,789 B2

11

somewhat erroneous (in terms of accuracy). A non-limiting
example is an entrance to a shopping mall. Such an entrance
is not necessarily at the center of the complex. Regardless of
the entrance displacement from the center of the complex, the
entrance location can still be used to increase location accu-
racy of the mall complex since the readings for the entrance
are consistent. That is, for a given user, given mobile device,
given carrier, etc., such location recordings remain consis-
tent, all be it, slightly erroneous. Thus, even dirty, namely
potentially inaccurate, data can result in correct location iden-
tification.

Additionally, having established a location, corresponding
lat-long pair coordinates can be reversed engineered, namely
mapped back onto, a place name. These derived lat-long pair
coordinates become yet an additional information component
that is used by a learning system to better refine a mapping to
anamed place. Machine learning, data mining, and statistical
approaches that are supervised, semi-supervised, or unsuper-
vised can be used, as known in the art, to cross-correlate all
available location related data.

Once determined, the user information including the loca-
tion and the user activities are automatically stored in a data-
base. Embodiments of this invention include a computer
server for providing and implementing a social networking
service. The computer server includes a tagging module con-
figured to correlate manually entered user information to a
user destination and a database module configured to store
user information including user locations and user activities
at the user locations. For social media sharing, the server
further desirably includes a communication module config-
ured to automatically share a user activity in the social net-
working service upon further user arrivals at a corresponding
one of the user or community locations. The server can also
include an association module configured to associate the
user activity with the corresponding user location.

Since location transmissions are needed during movement,
the obvious question arises: when should the transmissions
cease? That is, the system must determine when the user has
arrived at a location to know when to perform the automatic
steps discussed above. As discussed above, GPS systems are
an energy drain on a mobile device, particularly as the GPS
remains on and linked with the satellites to maintain location
detection. Keeping a GPS application operating is a drain on
both the processor and the battery of the mobile device. This
invention includes a method and executable application that
conserves energy by not continually running during use of the
mobile device.

Embodiments of this invention include an automated
method of tracking a mobile user, including providing a loca-
tion module configured to receive location transmissions,
placing the location module into a sleep mode, awakening the
location module upon receipt of a location transmission, and
determining a location with the location module. These plac-
ing, awakening, and determining steps are repeated, thereby
placing the application into a sleep mode when not needed,
thereby reducing the drain on the mobile device. The appli-
cation goes into sleep mode when necessary or when desired,
such as when the application is not needed, e.g., during
extended movement or upon an arrival at a location. In
embodiments of this invention, the application can go into
sleep mode whenever a time since the device awakening
exceeds a predetermined time allocation, or upon a deter-
mined rate of travel exceeding a predetermined threshold,
thereby indicating extended travel.

FIG. 4 illustrates one exemplary, and non-limiting, method
according to an embodiment of this invention to automati-
cally detect arrival at a destination. The method is useful for
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tracking a user’s location for any of various reasons, includ-
ing, for example, for safety, to provide automated reminders,
and/or to provide automated suggestions to the user based
upon the destination and/or surrounding area. The method of
FIG. 4 is particularly useful for implementing the method and
system discussed above, and can be used to implement other
applications and method to provide energy savings compared
to GPS location methods in mobile devices.

FIG. 4 includes a flow chart 100 that includes and/or rep-
resents three distinct situations, namely, an actual arrival,
rapid movement, and sporadic movement without an actual
arrival. Initially, the application is in sleep mode. Sleep mode
is a state when no processing, and hence no energy consump-
tion, takes place. Processing occurs once the application is
awoken. A location transmission, such as a cell tower trans-
mission or another application obtaining location informa-
tion, awakens the application in step 102. Since the applica-
tion awakening occurs due to a location transmission, the
current location is known.

Once awakened, the application typically has a maximum
amount of time to complete its processing. This limit, called
time allotment, is set by the device operating system. All
processing must complete prior to exceeding the time allot-
ment. Ideally, the application should relinquish the process-
ing flag back to the device operating system before the oper-
ating system forcefully removes the application from its
active queue. Voluntarily terminating an application, namely
returning it to the sleep mode, rather than having it forcefully
terminated by the host operating system, is consider good
citizenship. In step 104, the application initializes two timers,
namely, a timer count representing the duration of time the
process has executed since last awakening, and a stationary
count representing the duration of time since the last detected
device movement.

As time progresses and the process executes, the timer
count is incremented in step 106. In one embodiment of this
invention, whenever the application processing time exceeds
the operating system time allocation (108—YES branch), the
application is voluntarily placed in sleep mode 105. Note that
the time allocation threshold is not necessary, but set to sup-
port good citizenship.

Assuming that the time limit has not been reached (108—
NO branch), the application waits for t time units in step 110.
After waiting t time units, new current location data are
obtained is step 112 and stored locally on the device in step
114. In step 116, the current location is compared to the
previously known location. If the two locations differ (116—
NO branch), the rate of travel is computed in 118. If the rate
oftravel exceeds a threshold (120—YES branch), the process
is desirably and voluntarily placed in sleep mode 122. Rapid
travel is unlikely to result in an immediate or near term arrival;
thus, checking locations while moving rapidly unnecessarily
uses device energy. Eventually, the application process is
awoken with the device moving at a slower rate. At that time,
location checking is needed as an arrival might soon occur. If
or when the rate of travel is slow (120—NO branch), move-
ment is noted in step 124, and the loop is repeated commenc-
ing with the indication that additional processing time has
elapsed in step 106.

Thus far, the arrival detection process has been voluntarily
placed in sleep mode either due to having exceeded the self-
imposed processing allotment quota which is desirably set
justslightly below the operating system’s time limit that leads
to the removal of the application from the active queue (108—
YES branch) or having traveled too rapidly (120—YES
branch). Slow travel has resulted in simply recording the
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locations traveled, noting the movement exists in step 124,
and awaiting either arrival or process termination.

Arrival is determined when the same location is detected
for a sufficient duration of time. That is, an arrival is poten-
tially determined when the location remains the same (116—
YES branch). The stationary detection count is then incre-
mented in step 126. If the stationary threshold is not yet
exceeded (128—NO branch), the application waits for t time
units in step 110, and the current location is obtained in step
112 and stored locally in step 114. A sufficient and predeter-
mined duration at the same location eventually surpass the
arrival detection threshold (128-YES Branch).

Once arrival is determined, arrival is declared in step 130,
all data regarding the prior locations visited and stored locally
are compressed and sent to the back end system supporting
the application in step 132. A new location checkpoint is
established in step 134, and the process is placed in sleep
mode 136. From the sleep modes, the process of FIG. 4
repeats upon a known location.

Compression of location data is typically performed prior
to local device to back-end system transmission as often the
location data many not be needed at the back end. Location
data may not be needed in cases, for example but not limited,
during rapid travel. Although exemplified as having data
compression occur prior to the sending of the data to the
back-end, it is within the scope of this invention to compress
location data prior to storing them locally.

All parameters described above for FIG. 4, for example t
(for the time units), timer count, etc., are system and device
dependent. Experimentation with and fine tuning of these and
other parameters is within the scope of this invention. Also
within the scope of this invention is the tuning of these and
other parameters via the use of machine learning, data min-
ing, and statistical approaches; supervised, semi-supervised,
and unsupervised approaches can be used.

As discussed above, once the user has arrived at a destina-
tion, the location identification and user activities at the loca-
tion are determined, if not already known. User activities are
actions or events. Example user activities include but are not
limited to “drinking wine,” “flying,” “reading,” “attending
conference,” or “commuting.” Users specify a particular user
activity either by selecting from a provided list or by entering
a different user activity. As discussed above, the provided list
is generated by storing all previously entered user activities
from all systems users but biasing the ranking of the provided
activities based on context, the local user, their community, or
a combination thereof.

All location and user activity pairs are stored in a database
correlating the location with the activity. Any of the many
database management systems or storage schemes known in
the art can serve as the platform for this location-activity
database. Furthermore, it is well understood in the art that the
location-activity database can store many additional features.
For example, the user identity and date and time of the pair are
recorded.

Over time, the database grows and contains a sufficient
number of pairs to support mining. The volume of data
needed to mine correlations is dependent on the mining algo-
rithm deployed and the level of accuracy needed. As known in
the art, there are many machine learning, data mining, and
statistical approaches to support mining. By using any of the
many available such approaches, either individually or in
combination, a local user activity preference per location is
learned. Example learning approaches include supervised,
semi-supervised, and unsupervised approaches including but
not limited to Naive Bayes, Neural Networks, Support Vector
Machine, and Associating Mining based techniques. The use
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of proprietary mining techniques is likewise within the scope
of this invention. Once local user preference is learned, this
preference is used to bias the aforementioned provided user
activity list.

There are many approaches to identify locations. Auto-
mated location identification is accomplished by periodic
checking of the current location. Periodicity of checking
depends on, for example, the method used to determine the
location, the desired frequency of reporting, recording, and
notification, and the resources available to support the check-
ing. Other periodicity determination approaches known in the
art can likewise be used. One approach to automate location
identification is the periodic determination of lat-long pairs
via the use of a GPS device. An online service or a locally
resident database can be used to correlate the GPS readings
with locations. A preferred embodiment of this invention uses
the aforementioned location database. Whenever a transmis-
sion to a connected cell tower is made, the cell coordinates of
the transmitting device are used as a search query against the
location database. If a match is detected, that location is
identified. Another preferred embodiment detects locations
upon the crossing of geofence boundaries as previously dis-
cussed. Note that both dynamically determined geofence
boundaries and static geofence boundaries detect a location.
Yet another preferred embodiment detects locations by capi-
talizing on location transmissions generated by any other
application operating on the mobile device requesting loca-
tion information.

In embodiments of this invention, local users, unless dis-
abled by a local user, can be provided with automated notifi-
cations for themselves and for their community members.
These notifications describe locations, activities, or corre-
lated locations and activities for themselves and their com-
munity members. For example, unless disabled by the user,
any time a user arrives at a new location, the local user and
their communities can be notified of the user’s new location.
Automated location detection and notification, unless dis-
abled, occurs without requiring a local user prompt.

Similarly, activity notification can be automated. Once a
user arrives at a location, a set of activities previously occur-
ring at that location is shared with the community or provided
to the local user for information or sharing. If the user chooses
to confirm at least one of these past activities, both the local
user and their respective community members are notified of
this at least one activity.

In another embodiment of this invention, automated noti-
fication involves shared experiences. A shared experience is
one that associates multiple users. These associations can be
passive or active. A passive association is strictly informative
in nature while an active association requests an action. Non-
limiting examples of passive shared experiences based on
locations include: “User A is at User A’s office, as is User B”
and “User A is at home as is User C.” Note that the first
example involves multiple users at the same physical loca-
tion, namely User A’s office, while the second example
involves multiple users at the same relative locations, namely
their homes, but at different physical locations.

Similarly, passive shared experience notifications can be
based on user activity. Non-limiting examples of passive
shared experiences based on activity include: “User A is
eating lunch as is User B” and “User A is participating in her
favorite sport as is User B.” Note that the first example
involves multiple users participating in the same activity,
namely eating lunch, while the second example involves mul-
tiple users involved in similar nature of activities, namely
participating in their own favorite sport, which can be differ-
ent actual activities, namely racquetball and swimming. In
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both passive shared experiences based on location and on
activity, known in the art machine learning, data mining, and
statistical approaches that are supervised, semi-supervised, or
unsupervised approaches can be used to correlate relative
locations and activities to physical locations and activities.

Other shared experiences can prompt for action, and are
thus considered active. A non-limiting example of an active
shared experience prompting for action includes: “User A
posted a picture when at Penn Station; you are now at Penn
Station; please post a better picture?” Thus, active shared
experiences request the user to actively react. As above, active
shared experiences can be location or activity based and can
be absolute or relative. Note that it is likewise within the scope
of this invention that individual user notifications be active
and passive, in a similar manner as described above. How-
ever, the correlation of locations and activities both for pas-
sive and active are based strictly on the current, past, or
projected expected activities of the individual user rather than
those of multiple users.

Typically, only changed locations and activities are noti-
fied. That is, a location or activity is not typically repeatedly
identified. However, a local user can request repetitive noti-
fications based on any triggering condition known in the art.

Local users do not always remember to indicate a new
location name or confirm which of the possible suggested
name or names the system indicated for the given the location.
As such, it is at times advantageous to prompt the local user
for information. However, overly aggressive prompting
might annoy the user. In embodiments of this invention, the
application non-invasively prompts the user upon detecting
anunknown location for the given local user. To avoid annoy-
ance, prompting is repeated only rarely, say twice; the number
of repeated prompts can be set as a parameter. Similarly, to
provide a sense of comfort, if the back-end system recognizes
the location based on the local user’s community members’
naming schemes, it prompts the local user with guiding mes-
sages, for example but not limited to “Many of your commu-
nity members call this location The Tasting Room”.

As discussed above, local users typically follow standard
routines. Some routines are daily, weekly, monthly, etc. Other
routines are context dependent. Regardless of the nature of
the routine, learning via any of the many statistical, machine
learning, data mining, or business analytical techniques
known in the art, enables predictive behavior and automated
activity and location suggestion. For example, but not limited
to, if a local user always goes out to lunch at noon on every
weekday, then if an unknown location is detected on a Tues-
day at noon, then the application can suggest that this
unknown location is likely a restaurant and the activity is
likely eating lunch. Similarly, routine identification enables
the prevention of transmissions both positional and informa-
tional. For example, but not limited to, if a local user always
goes to sleep at midnight on Sunday through Thursday and
awakens at 7:00 am the following day, then energy can be
saved if the application voluntarily places itselfin sleep mode
during the hours that the local user is known to be sleeping.
Additionally, routines can involve a sequence of activities and
locations. A non-limiting example of a sequence of activities
includes: On weekdays, Eric arrives at his office at 8:00 am,
drinks coffee at 10:00, develops software from 11:00 am until
5:00 pm, commutes home at 5:30, and finally, arrives at home
at 6:00 pm.

In embodiments of this invention, local users can opt to
delay their notifications. That is, once a location is visited or
an activity occurs, a local user can opt to have the notification
of'the location or activity be delayed by some period of time.
Delaying a notification provides the local user with the ability
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to notify their community of the location visit or activity
occurrence, but still provides the local user time to progress to
the next location or activity.

Notifications can be complemented with correlations with
other community members. That is, both the local user and
their respective community can be automatically notified
with a comparison. A comparison, for example but not limited
to, can identify other community members having previously
conducted a specific activity or having visited a given location
previously. Comparisons are made by checking other com-
munity member locations and activities against those of the
local user. Checking is performed via a search of the location-
activity database. If a match exists within a specified or pre-
determined period of time, a comparison notification is made
automatically. The period of time can be arbitrarily set or can
follow some logical time quantum such as hour, day, week,
etc.

Locations and activities are known by name. However, in
addition to a name, locations and activities can have associ-
ated personal labels. Labeling locations and activities can
detail familiarity to the location and activity. User labels for
locations can be surrogate names, for example, “favorite city”
for Chicago, can be songs or sound waves, for example song
words “my kind of town, Chicago is” for Chicago, can be a
picture, for example “the Water Tower” for Chicago, can be a
video, for example “a panoramic view of the Chicago sky-
line” for Chicago, or any combination of these and other
multimedia tags supported by the local device. Similarly, user
labels can exist for activities. For example, “favorite vice” for
drinking wine, or it can be a song or sound wave, for example
the song words “a bottle of red” for drinking wine, or it can be
apicture, for example, a wine bottle picture for drinking wine,
or it can be a video, for example “a panoramic view of a
vineyard” for drinking wine, or any combination of these and
other multimedia tagging labels supported by the local
device.

In embodiments of this invention, local users and commu-
nity members can comment on their own and each other’s
locations and activities. Comments can take any of the many
multimedia forms provided by the local device. These
include, but are not limited to, text, sound, pictures, videos, or
any combination thereof. Multiple comments can be made by
the local user, their community, or combination thereof. In
addition to stating their opinions (commenting), community
members can prompt for clarification. That is, by issuing
“what” comments, community members request additional
information on the posted locations and activities. Addition-
ally, user can “like” their own and each other’s locations and
activities. By “liking” a location or activity, community mem-
bers express their satisfaction of their respective community
members’ presence in terms of location and activity. Multiple
community members as well as the local user can “like” a
location and activity.

The method and systems of this invention can track vast
data on both the local user and their respective community
members. These data cover, including but not limited to,
locations, activities, and also individuals both who are system
users and those who are not. These data can be stored and
summarized. A summary of the local user and community
member locations, activities, time durations involved in each
of these locations and activities, individuals who they
encountered, etc., can be computed and presented to the user.
This summarization can range from simple statistical aggre-
gationto advanced correlations as derived by any of the many,
both individually and combined, machine learning, data min-
ing, business analytics, and statistical techniques known in
the art.
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Information that can be aggregated or derived can answer,
exemplary but not limiting, questions such as: how much time
a local user spent doing things, such as, working at home,
working out, walking the dog, commuting to work?; how
much time a particular community member spent doing
things, such as, working at home, working out, walking the
dog, commuting to work? (Note that the information derived
for the community member is based strictly on the informa-
tion that that particular community member chose to share.);
who are the five most common individuals that a particular
user interacts with?; what is the likelihood that after seeing a
particular user, the given local user would see a particular
different individual?; which activities and locations are most
closely associated with each other and when are they most
likely to occur?; which three users among a given community
are most likely to visit a particular location together?

Local users can be provided with summaries of their loca-
tions, durations at these locations, and activities at these loca-
tions. Furthermore, at the discretion of the local user, these
summaries are made available to their community members.

The system can also generate and maintain both aggrega-
tion and derived information. This information can be used to
optimize suggestions to avoid obstacles, for example, but not
limited to preferred routing of commuting path, promoted
target advertising, for example but not limited to location of
nearby ice cream store for those users who frequently record
“eating ice cream” as an activity, and a host of other informa-
tional services known in the art.

The following examples illustrate, without limitation, the
above discussed data capturing, storing, analyzing, mining,
and presenting MPSM functionalities of this invention. [tisto
be understood that all changes that come within the spirit of
the invention are desired to be protected and thus the inven-
tion is not to be construed as limited by these examples.

FIG. 5 illustrates a location summary of an individual user.
As shown, two boxes are presented. The top box is a summary
of where and how a user spent their last two weekend days,
while the bottom box provides a summary of where and how
a user spent their last five weekday days. As shown, in both
cases, the duration of time spent in a given location is listed.
For example, looking at the top window, the user spent about
9 hours in Georgetown in Washington and about 1 hour in
O’Hare in Chicago during the last two weekend days. The
user was obviously on travel as the user spent less than a
minute at home during the weekend.

FIG. 6 illustrates a user’s transit summary, which is a
summary of the user’s transit characterized by speed, namely
slow, medium, and fast travel, and when, where, and for how
long did this travel occur, namely, duration and initial and
terminating locations. The average speed is likewise noted.
For example, the user traveled fast from Denver airport to
home, a distance of 964.57 miles at an average speed of
291.29 MPH, and it took roughly 3 hours.

FIG. 7 illustrates a user’s own activity summary. That is, a
summary of the user’s weekly activity is provided that
includes the frequency of and percentage and absolute time
involved in the activity over the past week. For example, the
user was at the Four Seasons twice within the week for 3.4%
of their reported time or about 4 hours.

FIG. 8 illustrates a user’s time summary in comparison to
their friends. The summary of the user’s time breakdown is
made in comparison to others within their community. For
example, the percentage of time the user spent at home as
compared to that of their friends is roughly 14% (0.14x)
versus in transit which is 1.53 times as much.

FIG. 9 illustrates a summary of a user’s activities shared
with others. The summary of the user’s activities is shown
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providing an indication of the amount of time and activities
jointly experienced. For example, the user jointly had sushi
with and visited Ophir at his home. Also indicated in the
bottom portion of the figure are the names of one’s commu-
nity members that the user did not see (top listing) or inter-
acted with (bottom listing) in the past week.

FIGS. 10 and 11 illustrate views presented to the user of a
quantified together board and of a quantified individual
board, respectively. FIGS. 10 and 11 represent information in
a more pleasing form for presenting to the user. FIG. 10
summarizes time spent and activities experienced together.
For example, two users spent 73 hours together this week
eating, working, and running. The last time they had drinks
together was two weeks ago (bottom right boxes). The last
time they were together was 3 days ago (top left box). FIG. 11
summarizes a user’s week in review. The week in review
highlights the main activities and locations (top half). Like-
wise summarized are other behavior patterns including
anomalies (bottom half).

Multiple revenue models are supported in the MPSM
domain. These include but are not limited to advertising,
support for loyalty programs, and the selling of data, prod-
ucts, and services. The obvious goal of advertising is to gen-
erate revenue. However, a more subtle goal of advertisers is to
change the user’s behavior. That is, if a user always gets a cup
of coffee at 8:45 am from one particular vendor, advertise-
ments from different vendors seek to influence the user to get
his/her coffee from them rather than from his/her traditional
vendor. Such advertisements not only help generate revenue,
they can train the system in multiple ways. Such training
supports targeted marketing, namely, the selection of adver-
tisements that best match the target user. For example, but not
limited to, consider showing coffee advertisements to the user
in the abovementioned case. If an advertisement promises a
larger coffee volume of the exact same coffee that the tradi-
tional vendor serves at an identical price but sales at the new
vendor do not increase, then coffee volume is not a discrimi-
nator for the user. Similarly if lower prices do not alter the
user’s purchases, then price is not a concern. Such training
can influence other targeted marketing. For example, if the
user switched coffee vendors once valet parking was adver-
tised by the new vendor then when offering sushi restaurant
advertisements to this particular user, restaurants that provide
valet parking should be ranked higher.

The user specific location activity data stored can be used
to improve loyalty programs. Typically, restaurants, stores,
airlines, hotel chains, etc. all have loyalty programs; many of
these loyalty programs rely on membership numbers and
recording mechanisms. For example, grocery stores require
each purchaser to enter their identity number each time they
purchase a good. Other vendors register credit card numbers
and track relevant purchases using these registered cards.
Registering credit cards or utilizing a membership number is
fraught with difficulties, not the least of which involves hav-
ing a mechanism to record an activity. For example, a user
might pay with cash; this would not issue a credit card trans-
action, and hence, would not record the transaction. Simi-
larly, unless a user identified him/her-self using their mem-
bership number, their transaction would not be recorded.
Ideally, a vendor would want to recognize the user indepen-
dently of the user’s actions. The disclosed invention supports
user tracking without requiring user identification activity.
Loyalty programs of vendors, such as but not limited to a
restaurant, bar, gym, etc., establishments involve repetitive
visits. A user of a MPSM system that frequents that establish-
ment will generate a lengthy log of such visits. The back-end
system supporting the application will thus have records that
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determine the identity of the user, the frequency and duration
of each visit, etc. This information can be provided or sold to
the vendors for their loyal programs. The information pro-
vided to the vendor can be marketed via a subscription service
or on demand. Regardless, the information gathering needed
to support both marketing plans does not suffer from the
abovementioned limitations.

Embodiments of this invention maintain user specific and
system wide location activity data. These data are valuable to
many vendors for many diverse applications. Thus, one
source of revenue is the selling of the collected and derived
data. To maintain user satisfaction and trust, privacy concerns
must be addressed.

The system of this invention desirably maintains location
and activity information for all users. A non-limiting example
of'aproduct that can be generated from these data is a pictorial
landscape of locations and activities. That is, based on col-
lected location and activity information, suggestions for trip
activities along with pictures, itineraries, and route sugges-
tions can be sold both in printed form or electronic format.
These pictorial summaries can be sold to the consumer
directly or to organizations such as hotels, book publishers,
etc. to market as their own; this form of indirect sales renders
the invention as a secondary information source provider. In
both cases, revenue is generated. This information can be
made available as a real-time information source. Fees can be
charged per request or can serve as a subscription service.

Additional services can also be provided. The information
maintained is real-time and thus can be used to identify the
availability of individuals and resources. A non-limiting
example includes an idle limousine chauffeur located near a
user who is in need of transportation; these two users can be
connected to provide the needed service, namely transporta-
tion. By identifying available users or more generally
resources, desiring users can be connected to the available
resources. Again, fees for this service can be charged on a per
request basis or as a subscription service. An additional ser-
vice involves real-time traffic information. As users are con-
tinuously on the move, traffic on routes taken can be assessed.
Again, fees for this service can be charged on a per request
basis or as a subscription service. A further additional service
involves general data aggregation. User data aggregation as
disclosed earlier can be sold to data aggregators such as
census takers, pollsters, etc. These data can be historical,
real-time, categorized data based on any and all stored
attributes, etc. Again, fees for this service can be charged on
a per request basis or as a subscription service.

Thus, the invention provides a method and system for
sharing locations and/or activities of a user participating in a
social networking service. The method is executed by a com-
puter system, preferable through a mobile device, and
includes receiving user information about a destination, auto-
matically associating the user information with the destina-
tion, and automatically sharing the user information in the
social networking service upon further user arrivals at the
destination prior to receiving any additional user information.
The method and system provide information and other ben-
efits to both the user and third-parties about the user’s activi-
ties and locations of these activities.

The invention illustratively disclosed herein suitably may
be practiced in the absence of any element, part, step, com-
ponent, or ingredient which is not specifically disclosed
herein.

While in the foregoing detailed description this invention
has been described in relation to certain preferred embodi-
ments thereof, and many details have been set forth for pur-
poses of illustration, it will be apparent to those skilled in the
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art that the invention is susceptible to additional embodiments
and that certain of the details described herein can be varied
considerably without departing from the basic principles of
the invention.

What is claimed is:

1. A method of sharing locations and/or activities of a user
participating in a social networking service, the method
executed by a computer system and comprising:

automatically determining a first user visit of a first user at

a destination via a user electronic device, wherein the
user activity is manually entered by the user at the first
user visit at the destination;

automatically determining a location of the destination via

the user electronic device;

receiving a user activity at the location through the user

electronic device;

automatically determining a first context for the first user

visit and user activity;
automatically tagging the location with the user activity
and context information from the first context, and stor-
ing the tagged location in a location database;

automatically determining a second user visit at the desti-
nation via the user electronic device;

automatically delivering via the user electronic device a

request for manual confirmation of the user activity
being performed for the second user arrival;

receiving the manual confirmation of the user activity for

second user visit to the destination;

automatically determining a second context for the second

user visit at the destination;

automatically updating the context information of the

tagged location from the second context;
for each of a plurality of automatically determined further
user visits at the destination, automatically determining
apotential for the user activity based upon a comparison
of a corresponding further context automatically deter-
mined for the each of the further user visits to the context
information;
automatically presenting the user activity to the user
through the user electronic device for manual confirma-
tion of the user activity through the user device at each of
a plurality of further user visits at the location;

automatically updating the context information of the
tagged location from the further context of each of the
further user visits;
automatically learning the user activity by automatically
associating the user activity with the location and the
context information after receiving the user activity for
the plurality of further user visits at the location;

automatically identifying that the first user is participating
in the learned user activity upon future user arrivals at
the location as a function of comparing the context infor-
mation to a future context of each of the future user
arrivals, without receiving any manually entered confir-
mation or manually entered additional user information;
and

a server computer of the computer system automatically

sharing via a communication network to a second user
electronic device of a second user participating in the
social networking service that the first user is participat-
ing in the learned user activity upon the automatically
identifying that the first user is participating in the
learned user activity at each of the future user arrivals at
the location;

wherein each of the first context, the second context, the

further context, and the context information comprises
at least one of: a time of day, a day of a week, a calendar
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date, a preceding user activity to the user visits, a
weather condition, people accompanying the user, or
community member activity bias information for the
destination.

2. The method of claim 1, further comprising manually
receiving the user information for several user visits to the
destination.

3. The method of claim 2, wherein for each of the several
user visits the user activity is manually entered or confirmed
from a set of automatically selected potential activities, by the
user at the destination.

4. The method of claim 1, further comprising automatically
determining the user has arrived at the destination with a
location module on the user electronic device in communica-
tion with the computer system and the social networldng
service, the location module configured to receive location
transmissions, and further comprising automatically awaken-
ing the location module from a sleep mode upon receipt of a
location transmission at or near the destination.

5. The method of claim 3, further comprising automatically
ranking potential activities based on corresponding context
and presenting that ranked list to the user for confirmation.

6. The method of claim 1, further comprising automatically
refining the location of the destination as a function of user
routines established by several user visits to the destination.

7. The method of claim 1, wherein the user activity is
manually entered by the user during at least two of a plurality
of user visits at the location.

8. The method of claim 1, further comprising automatically
determining the user has arrived at the location with a location
module on the user electronic device in communication with
the computer system and the social networking service, the
location module configured to receive location transmissions,
and further comprising automatically awakening the location
module from a sleep mode upon receipt of a location trans-
mission at the location.
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9. The method of claim 1, further comprising automatically
ranking potentials for the user activity based upon the com-
parison, and presenting that ranked list to the user for the
manual confirmation.

10. The method of claim 1, further comprising automati-
cally storing the user information and providing summaries to
the user of user locations, user activities and combinations
thereof for a predetermined time period.

11. The method of claim 1, wherein the user electronic
device including a location module configured to receive
location transmissions, and further comprising:

automatically placing the location module into a sleep

mode;

automatically awakening the location module upon receipt

of a location transmission at the destination; and
automatically determining the destination with the loca-
tion module.

12. The method of claim 11, further comprising automati-
cally repeating the placing, awakening, and determining steps
as the user travels with the user electronic device between
locations.

13. The method of claim 3, wherein the set of automatically
selected potential activities is automatically determined by
automatically comparing a current visit context of a corre-
sponding current user visit at the destination to a past visit
context of one or more prior user activities at the destination.

14. The method of claim 1, wherein the computer system
comprises the user electronic device in communication with
at least one server computer, and the computer system com-
prises more than one non-transitory recordable medium col-
lectively including a series of preprograrmmed instructions
that, when executed by the user electronic device and the at
least one server computer, cause the computer system to
perform the method.

15. The method of claim 1, wherein the first user manually
selects the user activity from a predetermined list.

#* #* #* #* #*



